technique and compared these with those of the traditional sutured end-to-end method.
P A T I E N T S A N D M E T H O D S
Sixty-nine patients were studied. From 1992 to 1997 42 patients underwent resection for Crohn's disease with a functional end-to-end stapled anastomosis. Sixty-one stapled anastomoses were performed. The mean age of this group was 40 (range, 15-76) years.
A comparison group of 27 patients, whose mean age was 35 (range, 18-59) years, underwent sutured end-to-end anastomoses from 1984 to 1992 with a single layer of interrupted 2-0 Vicryl ® (Ethicon, Edinburgh, United Kingdom). A total of 35 sutured anastomoses were performed in this way. Patients who had a recurrence after 1992 had a stapled, functional, end-to-end anastomosis after resection of their disease. Recurrence was defined as reoperation with resection for recurrent perianastomotic disease; reoperation for Crohn's disease at another site was excluded. Data on patients are summarized in Table 1. M1 procedures were performed by or under the direct supervision of two of the authors (JRN and AAML). Resections were ultraconservative, so that no macroscopically normal bowel would be removed.
The bowel was transected at the margin of macroscopic disease involvement. Sutured anastomosis was performed with the use of a single layer of interrupted 2-0 Vicryl ® seromuscular sutures; stapled anastomosis was performed with the use of a GIA 228 80-ram (Autosumre, Ascot, United Kingdom) or Proximate 228 75-ram (Ethicon, Edinburgh, United Kingdom) linear cutting stapler. After mobilization of the bowel, enterostomies were performed in the antimesenteric borders of the afferent and efferent bowel, and the two limbs of the stapler were introduced separately. The enterostomies, where possible, were placed in diseased bowel adjacent to the line of planned resection. The stapler was fired, introducing four parallel rows of staples and cutting between the middle rows HASHEMI ETAL Dis Colon Rectum, October 1998 Figures are number of patients and (percentages) unless otherwise indicated.
to produce the anastomosis. The enterostomies and diseased bowel were then removed by applying a TA 51 (Autosuture) stapler and excising distal to it or firing the linear cutting stapler again. The apex of the side-to-side anastomosis and staple lines were reinforced by 2-0 ViclTt ® serosal sutures as necessary. Strictureplasty was performed wherever feasible for short lesions, and all patients received antibiotic and antithrombotic prophylaxis.
For each anastomosis the following information was retrieved from the notes: the indications for surgery-, the timing of surgery,, preoperative nutritional state as reflected by serum albumen and preoperative weight loss, the requirements for parenteral nutrition and blood transfttsion, the site of the diseased bowel resected, and the site and presence of" any residual disease at laparotomy. The last follow-up was the last outpatient attendance, radiologic investigation, or endoscopic examination. The two groups were comparable in the preoperative medical treatment they received. Symptomatic recurrence requiring reoperadon was the primary outcome used for comparison.
RESULTS
Reoperation was required in 14 patients, who had 16 recurrences ( Fig. 1 ). There was one recurrence (2 percent) in a stapled anastomosis at 46 months. The patient had had two previous resections with an initial ileocolic sutured anastomosis and then reoperation and stapled anastomosis at 32 months. There were 15 (43 percen0 reoperations in the sutured anastomosis group at a median of 46 (range, 4-90) months. Two patients had two reoperations each in the study period. The overall reoperation rate was 25 percent in 9.8 years.
Twenty-seven (45 percen0 of the stapled anastomoses and t7 (49 percent) of the sutured anastomoses were performed in patients who had had a previous resection; for the remainder the recorded operation was the first resectional procedure. Seventy percent of the stapled and 52 percent of the sutured anastomoses were performed for obstructive disease, and this was reflected in the timing of the surgery, with 72 percent of the stapled and 57 percent of sutured anastomoses being performed as routine (elective) procedures. Most of the resections in both groups were for ileocolic disease (72 percent of the stapled and 77 percent of the sutured anastomoses). The median follow-up period for the stapled anastomoses was 23 (range, 1-66) months, and that for the sutured anastomoses was 52 (range, 1-125) months. There was no perioperative mortality, and there were ten specific complications. Four specific complications occurred in the stapled group. One patient sustained a wound infection which was treated conservatively. One peMc abscess was drained by ultrasound-guided percutaneous drainage one week postoperatively in a patient who had had two simultaneous stapled smallbowel resections. One patient had an enterocutaneous fistula that resolved after conservative treatment, and one patient developed a postoperative ileus that was treated conservatively with total parenteral nutrition. The median postoperative stay was seven (range, 5-26) days.
There were six specific complications in the sutured group. Two early postoperative anastomotic leaks occurred. One leak, repaired one week postop-eratNely, was in a sutured ileoileal anastomosis in a 27-year-old male who had had simultaneous ileal and ileocolonic resections and sutured anastomoses. Reoperation was required subsequently in the ileocolic anastomosis at 46 months. The other leak occurred one week postoperatively in a sutured ileoileal anastomosis in a 24-year-old mate who had had two simultaneous small-bowel resections. This leak required reoperation and ileocolic resection.
There were two postoperative fistulas. One, a enterocutaneous fistula, occurred in a sutured anastomosis after a resection for perforating disease initially presenting with a fistula. This anastomosis required reoperation after 36 months. An enteroenteric fistula occurred in a 30-year-old male who had had a jejunal resection and sutured anastomosis for an abscess around a strictured jejunum; the fistula was managed conservatively and no reoperation was required.
One early stricture occurred in a sutured anastomosis performed routinely for obstructive indications in a 22-year-old female. The stricture was confirmed by barium follow-through two weeks postoperatively and managed conservatively. Reoperation was required at 34 months for a fistutating mass and perianastomotic recurrence. One patient, a 50-year-old nonsmoking female, suffered a nonfatal pulmonary embolus, which was treated by anticoagulation.
The median postoperative stay was 10 (range, 6-28) days. Although a marked difference in early recurrence rates was demonstrated between patients undergoing sutured and stapled anastomoses, statistical tests of significance were not judged to be appropriate, because the two groups were sequential and patients were not therefore randomly assigned to the two techniques.
DISCUSSION
Recurrence may occur very early at an anastomosis, and endoscopic lesions have been detected in 72 percent of patients within one year after surgery. However, these lesions do not correlate with symptomatic recurrence, 1 and the usual end point when comparing recurrence rates is the reoperation rate. Reoperation rates of 40 percent at five years and 55 percent at ten years have been reported, z-4 but the recurrence rate is not influenced by the indications for tL~kSHEMI ET AL Dis Colon Rectum, October 1998 surgery,< 5 whether the patient has had a previous resection, 3 or the presence of residual disease at the resection margins.5' 6 tschemia is thought to play a major role in the mechanism of recurrence at an anastomosis. Angerson et aL, 7 with the use of endoscopic laser doppler flowmetry, demonstrated a progressive reduction in tissue perfusion associated with recurrence. The submucosal vascular plexus, which may account for 50 percent of the circulation at an anastomosis, is compromised by a granulomatous vasculitis in Crohn's disease s and in animal models an anastomosis further accentuated transmural inflammation. 9 Anastomotic stenosis is less frequent after side-to-side bypass procedures than after resection and end-to-end anastomosis, 1° and strictureplasty, which widens the bowel lumen, may cause regression of active Crohn's disease. n The recurrence of Crohn's disease is also more frequent proximal to an ileocolic anastomosis, la These observations might be explained by a raised intraluminal pressure proximal to a narrow anastomosis acting as a third ischemic insult and thereby promoting anastomotic recurrence. Measurement of anastomotic diameter in a random sample of our patients revealed that the intraluminal diameter of an end-to-end anastomosis is approximately 2 cm, whereas that of a functional end-to-end anastomosis was 4 to 6 cm, yielding a luminal cross-sectional area four to nine times greater in the functional end-to-end anastomosis. This major difference might explain the observed lower recurrence rates in stapled functional end-to-end anastomosis.
CONCLUSIONS
We conclude that stapled functional end-to-end anastomosis may lead to fewer specific postoperative complications and shorter hospital stays and may delay reoperation for symptomatic perianastomotic recurrence in Crohn's disease. Longer follow-up of the patients with stapled anastomosis is required, and further evaluation of this technique by a prospective, randomized trial is indicated.
